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Abstract
Objectives: The aim of this study was to evaluate the reliability and validity of the the Chinese version of the Oral 
Health Impact Profile for TMDs (OHIP-TMDs-C). 
Study Design: The OHIP-TMDs was initially translated and cross-culturally adapted to Chinese following inter-
national guidelines; then subsequently validated for the psychometric characteristics of reliability and validity. In 
total, 156 participants with temporomandibular disorders (TMDs) were recruited to complete the questionnaire. 
The reliability of the OHIP-TMDs-C was evaluated using internal consistency and test-retest methods. The valid-
ity of the OHIP-TMDs-C was analysed by construct validity and convergent validity. Construct validity was de-
termined based on factor analysis, and convergent validity by analyzing the correlation between OHIP-TMDs-C 
subscale scores and the global rating of oral health question. 
Results: Cronbach’s alpha value (internal reliability) for the total OHIP-TMDs-C score was 0.917 and the intrac-
lass correlation coefficient (ICC) value (test–retest reliability) was 0.899. Construct validity was determined by 
factor analysis, extracting five factors, accounting for 78.6% of the variance. All items had factor loadings above 
0.40. In terms of convergent validity, the OHIP-TMDs-C subscale was significant correlated to the global oral 
health rating. 
Conclusions: The results suggest that the OHIP-TMDs-C has good reliability and validity and thus may be used 
as a valuable instrument for patients with TMDs in China. 
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Introduction
Temporomandibular disorders (TMDs) are significant 
problems, not only for the individual who suffers from 
the condition but also for society that must bear the high 
economic cost of treatment and loss in productivity (1). 
Over the years, different theories of etiology and dif-
ferent emphases on the causative factors for the vari-
ous signs and symptoms of TMDs have been proposed 
in the literature (2). It is a highly prevalent oral condi-
tion, affecting 14.9% to 17.9% of Chinese people (3,4). 
This oral disorder can significantly affect patients with 
clinical manifestations including severe daily orofacial, 
neck, and head pain, sleep dysfunction, and depression. 
In addition, functional activities that require optimal 
jaw mobility, such as eating, chewing, biting, kissing, 
and speaking, are impaired (5-7). Therefore, there is a 
need to comprehensively assess the impact of TMDs on 
patients’ daily living. Oral health-related quality of life 
(OHRQoL) is a multidimensional construct quantifying 
the extent to which oral disorders affect functioning, 
psychosocial well being, sense of self, expectations and 
satisfaction with care. It has important implications for 
the clinical practice of dentistry and dental research. A 
number of systematic reviews of TMDs have gone on to 
suggest OHRQoL as an important outcome in treatment 
of TMDs (8,9).
Commonly used instruments to assess OHRQoL in-
clude the Oral Health Impact Profile (OHIP) and the 
Oral Impacts on Daily Performance (OIDP) (10,11). 
These instruments are large, however, and might in-
clude many redundant items, reflecting their generic 
nature. This would result in a reduction of its evaluative 
ability (12). They may be less useful for the assessment 
of the burden of specific oral disorders (e.g. dental aes-
thetics, oral mucosal diseases, dry mouth) on OHRQoL 
(13-15). Such generic measures can be too broad to ac-
curately assess the links between specific oral condi-
tions and OHRQoL. Durham and colleagues found that 
the particular impacts of TMDs were not fully captured 
through OHIP-49 (16). Several researchers suggested 
choosing a condition-specific instrument to assess its 
effect on people (17).  
A Oral Health Impact Profile for TMDs (OHIP-TMDs) 
that assesses aspects of OHRQoL related to TMDs was 
recently proposed by Durham and colleagues (16). This 
condition-specific measure showed good psychometric 
properties in the UK. OHIP-TMDs could be used to 
evaluate negative impacts specifically related to TMDs, 
and aid in the development of effective interventions and 
health policies for TMDs. Yet this questionnaire cannot 
be directly used in non-English-speaking countries. Be-
cause of variations in social and, economic structures, 
culture and language, rigorous psychometric evaluation 
must be accomplished before it can be used in other ar-
eas. Therefore, this study aimed to translate the OHIP-
TMDs into Chinese, to evaluate its cross-cultural ad-
aptation, and to test its reliability and validity among 
Chinese people.
Material and Methods
- Participants
A consecutive sample of 156 participants aged 18 years 
or older was recruited from the Affiliated Hospital of 
Stomatology, Chongqing Medical University. To be in-
cluded, all participants had to undergo a standardized 
history taking and examination and, on the basis of 
this, meet the Research Diagnostic Criteria for Tempo-
romandibular Disorders (RDC/TMD-Axis I) (18,19). In 
addition, they had to have been symptomatic for TMDs 
for longer than 6 months. Participants who have teeth 
pain, a history of psychiatric illness, a systemic disease, 
or unable to understand the OHIP- TMDs-C questions 
were excluded from the study. 
Sample size calculation was based on the patient to item 
ratio of (5-10): 1 and was used in our previous validation 
study (20). A minimum of 110 patients were required 
because the questionnaire contained 22 items. Final-
ly, 156 patients were selected to complete the OHIP-
TMDs-C. Additionally, the result of the Kaiser-Meyer-
Olkin (KMO) was 0.850, which exceeded the recom-
mended value of 0.60 to proceed with the exploratory 
factor analysis. The result also indicated the adequacy 
of the sample size. A detailed explanation was provided 
before the patients filled out the OHIP-TMDs-C. The 
questionnaire was completed inside a waiting room. 
The participants could consult the research assistants at 
any time if they had any questions.
A positive ethical approval was obtained from the Eth-
ics Committee of Chongqing Medical University, and 
all participants signed an informed consent form.
- The OHIP-TMDs
OHIP-TMDs is an English-language OHRQoL instru-
ment, developed by the Newcastle University, UK. It 
consists of 22 items ( two items were newly added in 
the OHIP-TMDs: Have you had difficulties in opening 
and closing your mouth? and Have you felt speech was 
painful because of problems with your teeth, mouth, 
dentures or jaws?) grouped into seven domains to 
describe the functional limitation (items 1-2), physi-
cal pain (items 3-7), psychological discomfort (items 
8-11), physical disability (items 12-13), psychological 
disability (items 14-18), social disability (items 19,20) 
and handicap (items 21,22). The response is a five-point 
Likert format: Never, Hardly ever, Occasionally, Fairly 
often, Very often (equivalent to scores of 0-4). In or-
der to examine convergent validity, an extra global oral 
health question (“In general, how would you rate your 
temporomandibular joint status”) was added at the end 
of instrument. The possible responses to this question 
were “very  good” “good” “fair” “poor” “very poor”, 
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and scores of 1-5 respectively were assigned to the 
aforementioned responses.
- Translation and cross-cultural adaptation
The OHIP-TMDs was translated into Chinese using the 
forward–backward process proposed by Guillemin et 
al. (21). The process included several major steps:
1) Two independent translators first translated the OHIP-
TMDs from English to Chinese (based on the Manda-
rin Chinese). Both translators were fluent in English and 
Chinese and had background knowledge of dentistry. 
2) Then, the two independent versions were back-trans-
lated from Chinese to English by a professional English 
teacher and two bilingual dental specialists, none of 
whom knew the original questionnaire. 
3) The translated and back-translated versions were 
compared and discussed by an expert panel consisting 
of two dental specialists with extensive knowledge of 
OHRQoL assessment who were fluent in both English 
and Chinese. A preliminary Chinese OHIP-TMDs ver-
sion was then produced. 
4) The preliminary Chinese OHIP-TMDs was pilot test-
ed on a convenience sample of 20 participants. 
5) After the test, emerging problems were discussed. 
The Chinese version was considered final when there 
were no substantial differences.
- Statistical Analysis
Reliability: Two types of reliability were adopted to as-
sess the reliability of the OHIP-TMDs-C. Internal con-
sistency was evaluated by calculating Cronbach’s alpha 
and test-retest reliability was determined via Intraclass 
Correlation Coefficients (ICC) using data from the 30 
participants who completed OHIP-TMDs-C again after 
a 2-week interval. Cronbach’s alpha of 0.70 or greater is 
considered acceptable for comparisons between groups. 
Descriptors for ICC denoting poor to fair, moderate, 
good and excellent agreement correspond to scores of 
<0.40, 0.41-0.60, 0.61-0.80 and > 0.80 respectively (22). 
Validity was assessed as construct and convergent validity. 
Construct validity was determined using exploratory fac-
tor analysis (varimax rotation). However, a Bartlett’s test 
of sphericity coefficient and Kaiser-Meyer-Olkin (KMO) 
test must be firstly conducted to determine whether there 
are sufficient significant correlations among items to car-
ry out this analysis (23). An eigenvalue of over 1 were re-
garded as a criterion for factor extraction. Factor loadings 
greater than 0.40 were considered significant. Finally, 
convergent validity was tested through investigating the 
correlation between OHIP-TMDs-C subscale scores and 
the global oral health question. The correlation values is 
considered to indicate poor correlation when < 0.20, to 
indicate fair correlation when 021-0.40, to signify good 
correlation when 0.41-0.60, to indicate very good  cor-
relation when 0.61-0.80, and to indicate excellent correla-
tion when > 0.81 (24). Statistical analyses were conducted 
by SPSS 20.0 (SPSS, Chicago, IL, USA).
Results
- Sample characteristics
A total of 156 participants were recruited from a uni-
versity-affiliated clinic for this study. All the OHIP-
TMDs-C questionnaires were completed fully. The 
mean age of the participants was 37.7 ± 15.3 years (range 
18-83), and the 65.4% were female. Table 1 presents the 
characteristics of participants. The mean scores, cor-
rected item- total correlations and factor analysis results 
for the OHIP-TMDs-C are presented in table 2.
Value 
Age (years)   37.7 ± 15.3 (Mean (SD) 
Gender (n) Male 54 (34.6%) 
 Female 102 (65.4%) 
Employment (n) Employed 87 (55.8%) 
 Unemployed 69 (44.2%) 
Education history (n) Primary School 42 (26.9%) 
 Middle school 78 (50.0%) 
 Bachelor degree or above 36 (23.1%) 
Table 1. Characteristics of participants (n = 156).
Table 2. Internal consistency and test–retest reliability of the OHIP-TMDs-C.
Subscale 
Internal consistency  
(Cronbach’s alpha) 
(n=156) 
Test–retest 
(ICC) (n=30) 
ICC (95% CI) 
Total score 0.917 0.899 0.815-0.952 
Functional limitation 0.633 0.798 0.642-0.900 
Physical pain 0.781 0.845 0.677-0.938 
Psychological discomfort 0.674 0.875 0.823-0.928 
Physical disability 0.622 0.757 0.647-0.894 
Psychological disability 0.855 0.868 0.751-0.942 
Social disability 0.779 0.784 0.546-0.936 
Handicap 0.786 0.894 0.799-0.958 
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- Reliability
Table 3 shows the internal consistency of the multi-item 
scales. Cronbach’s alpha for the total score of OHIP-
TMDs-C was 0.917 and values for the subscales ranged 
from 0.633 for ‘functional limitation’ to 0.855 for ‘psy-
chological disability’. All subscales exceeded the mini-
mum reliability standard of 0.70, except the functional 
limitation subscale, whose value of 0.633 nearly reached 
the threshold. The corrected item-total correlations 
ranged from 0.357 (item 3 and item 12) to 0.739 (item 
22). All items reach the recommended minimum cor-
relation of 0.20.
Test–retest reliability was calculated for the 30 partici-
pants who repeated the test after two-weeks. The 95% 
confidence intervals of the means were computed. ICCs 
for the total score of OHIP-TMDs-C was 0.899 and 
values for the subscales ranged from 0.757 (95% CI = 
0.647-0.894) to 0.894 (95% CI =0.799-0.958), indicating 
an excellent agreement. Overall, these results suggested 
good reliability for the OHIP-TMDs-C.
- Validity
Construct validity was assessed through factor analy-
sis. The result of the KMO test was 0.850 and Bartlett’s 
test of sphericity was 2287.1 (df = 231, P < 0.001) dem-
onstrating sufficient significant correlations to perform 
factor analysis. The results of the factor analysis for the 
subscales are presented in table 3. All items had fac-
tor loadings above 0.40. Factor analysis extracted five 
factors which together accounted for 78.6% of the vari-
ance. Total and subscale scores of the OHIP-TMDs-C 
had significant correlations with global oral health sta-
tus (rs ranged from 0.290 to 0.548), thus indicating fair 
to good convergent validity (Table 4).
Discussion 
To the best of our knowledge, this study provides the 
first introduction of the OHIP-TMDs in a non-English-
speaking country and also constitutes the first evalua-
tion of the psychometric properties of the OHIP-TMDs 
in a non-English-speaking country. In recent years, a 
large number of studies assessing OHRQoL have been 
conducted (13-15). Foreign instruments must be adapt-
ed before they can be used on speakers of different 
languages in other cultures. Therefore, we performed 
Item Mean SD 
Corrected 
item-total
correlation 
Cronbach’s 
Alpha if Item 
Deleted 
Factor
loading
Functional limitation      
Chewing any foods 2.46  0.79 0.489 0.918 0.659 
Opening and closing your mouth 2.49  0.97 0.475 0.918 0.617 
Physical pain      
 Painful aching in your mouth 2.37  0.97 0.357 0.920 0.692 
 Had a sore jaw 1.30  1.22 0.561 0.916 0.639 
Had headaches 1.60  1.24 0.592 0.916 0.755 
 Uncomfortable to eat any foods 2.37  0.98 0.559 0.916 0.773 
 speech was painful 2.42  1.00 0.489 0.917 0.671 
Psychological discomfort       
 Worried by dental problems 2.47  0.92 0.361 0.920 0.575 
 Self-conscious 1.36  1.22 0.572 0.916 0.800 
 Dental problems made you miserable 2.35  0.99 0.433 0.919 0.723 
 Felt tense because of problems 2.18  1.06 0.458 0.918 0.652 
Physical disability       
 Had to avoid eating some foods 1.87  1.22 0.357 0.921 0.797 
Interrupt meals 1.43  1.11 0.526 0.917 0.809 
Psychological disability      
 Sleep been interrupted 1.36  1.21 0.696 0.913 0.763 
 Been upset 2.17  0.99 0.543 0.916 0.658 
 Difficult to relax 1.91  0.93 0.633 0.915 0.695 
 Felt depressed 1.76  1.14 0.710 0.913 0.705 
 Concentration been affected 1.77  0.96 0.687 0.914 0.738 
Social disability      
 Been a bit irritable with other people 1.84  1.09 0.693 0.913 0.824 
 Difficulty doing your usual jobs 1.59  1.09 0.733 0.913 0.761 
Handicap      
 Life in general less satisfying 2.08  0.89 0.727 0.913 0.652 
Unable to work to your full capacity 1.79  1.09 0.739 0.913 0.686 
Table 3. Range, mean scores, corrected item-total correlations and factor analysis results for the OHIP-TMDs-C.
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a cross-cultural adaptation of the original OHIP-TMDs 
and evaluated the reliability and validity of the OHIP-
TMDs-C according to international standards. The 
results presented here demonstrate the utility of the 
OHIP-TMDs-C to measure the psychosocial impact of 
TMDs.
The translation of an existing instrument into another 
language is an important procedure in the cross-cul-
tural adaptation of a quality of life instrument (25,26). 
In this study, cultural and conceptual equivalence were 
obtained via international guidelines for cross-cultural 
adaptation of psychometric measurements. The results 
demonstrated that linguistic and cultural equivalence of 
Chinese and English versions of OHIP-TMDs. China 
has the largest population in the world, and more than 
870 million people speak Mandarin Chinese. This ne-
cessitates the development of a Chinese version of the 
OHIP-TMDs, which would have wide clinical and re-
search applications.
Reliability is an important dimension of any patient-
based outcome measure as it is essential to establish 
whether changes observed are due to the intervention 
and not to variations related to problems with the out-
come instrument. There are two aspects that have to be 
considered when evaluating reliability: internal consist-
ency and test-retest reliability. For internal consistency, 
Cronbach’s coefficient alpha to test reliability exceeded 
0.70 for all measures except for the functional limitation 
subscale. The corrected item-total correlations were all 
well above the recommended level of 0.2. These results 
demonstrate that the OHIP-TMDs-C has good internal 
consistency reliability. 
To evaluate test-retest reliability, it is generally sug-
gested that the time period between repeated admin-
istrations should be long enough to prevent recall but 
short enough to ensure that clinical changes have not 
occurred. No definitive time interval has been experi-
mentally determined, but a period of one to two weeks 
is often considered appropriate (27). Test-retest reliabil-
ity for the OHIP-TMDs-C and subscales demonstrated 
good to excellent agreement. These findings indicate 
that the OHIP-TMDs-C is a reliable and stable instru-
ment for assessing the impacts of temporomandibular 
disorders.
Another important psychometric property of a ques-
tionnaire is its validity. Construct validity refers to the 
extent to which scores on a particular instrument relate 
to other measures in a manner that is consistent with the 
theoretically derived hypotheses on the concepts being 
measured (28). In addition, convergent validity investi-
gates how closely the new scale relates to other meas-
ures of the same construct. In factor analysis, all items 
had factor loadings of >0.40, indicating that all items 
had strong relationship to their factors. Furthermore, 
significant correlations were observed between OHIP-
TMDs-C scores and global oral health rating. Overall, 
the OHIP-TMDs-C showed fair to good convergent va-
lidity.
However, some limitations of the present study should 
be considered. First, the sensitivity and responsiveness 
of the OHIP-TMDs-C were not conducted, because 
this will require a longitudinal study. Additionally, all 
participants were recruited from the Affiliated Hospi-
tal of Stomatology; thus, the results cannot be extrapo-
lated to general population of China. Further research 
of the OHIP-TMDs-C should be performed in a sample 
of general population to confirm the generalizability of 
the findings.
In summary, this study confirmed the reliability and 
validity of the OHIP-TMDs-C. It was appropriate to 
employ the questionnaire to assess the OHRQoL of pa-
tients in China who experience from temporomandibu-
lar disorders.
Conclusions
The English OHIP-TMDs was successfully translated 
into Chinese and culturally adapted for use in mainland 
China. This study provided preliminary evidence con-
cerning reliability and validity of the OHIP-TMDs-C. 
The results provide initial evidence that the OHIP-
TMDs-C may be a valuable instrument for assessment 
of TMDs in China.
Subscale rs* 95% confidence interval                 p 
Total score   0.548 0.413 to 0.663 0.00 
Subscales    
Functional limitation   0.336 0.198 to 0.470 0.00 
 Physical pain   0.501 0.369 to 0.624 0.00 
 Psychological discomfort     0.290 0.143 to 0.432 0.00 
Physical disability 0.358 0.216 to 0.489 0.00 
Psychological disability 0.470 0.332 to 0.590 0.00 
Social disability 0.491 0.363 to 0.603 0.00 
Handicap 0.470 0.348 to 0.583 0.00 
Table 4. Convergent validity of the OHIP-TMDs-C: Correlations between subscale scores and global oral health rating.
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